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DETAILED ACTION 



Drawings 

New corrected drawings in compliance with 37 CFR 1.121(d) are required in this 
application because text and reference numbers are handwritten. Applicant is advised 
to employ the services of a competent patent draftsperson outside the Office, as the 
U.S. Patent and Trademark Office no longer prepares new drawings. The corrected 
drawings are required in reply to the Office action to avoid abandonment of the 
application. The requirement for corrected drawings will not be held in abeyance. 

Claim Objections 

Claim 1 recites the limitation "said low-frequency reference modulation products." 
There is insufficient antecedent basis for this limitation in the claim. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 1-7, 9, 10, 12, 13, 14, 16-18, 20-24, and 27-29 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Berndt et al. (5196709) in view of 
Wolleschensky et al. (2003/0067607). 

In regard to claims 1,16, and 20, Berndt discloses (fig. 1) a method of 
spectrographic measurement, including generating light energy using an excitation 
source (3), the light energy being cause to fall on a sample (4) to be assayed, causing 
the sample to output an output optical signal; generating a plurality of modulation 
frequencies (5a); generating a plurality of heterodyne frequencies, each of the 
heterodyne frequencies being associated with one of the modulation frequencies; 
generating a plurality of heterodyne frequencies to form a set of heterodyne signals at 
the heterodyne frequencies, each of the heterodyne frequencies being associated with 
one of the modulation frequencies; coupling the modulation frequencies to the excitation 
source, causing the excitation source to generate excitation energy modulated in 
intensity in proportion to the modulation frequencies (column 9, lines 14-34); sampling a 
portion of the excitation energy to form a reference excitation signal (column 10, lines 7- 
31); intensifying (6) an image to form an intensified image modulated with the plurality of 
modulation frequencies; receiving the intensified image modulated with the plurality of 
modulation frequencies on a multielement optical detector (6); generating a plurality of 
measurement signals using the multielement detector, each measurement signal 
associated with a single one of the elements; for each measurement signal associated 
with a single one of the elements of the multielement optical detector (column 9, lines 
35-58), mixing (9) the measurement signal with the heterodyne signal to generate a 
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plurality of low-frequency measurement modulation products; one low-frequency 
modulation product being associated with each of the modulation frequencies and 
having the difference between a single modulation frequency and its associated 
heterodyne frequency having a measurement amplitude and phase; mixing (7) the 
reference excitation energy with the heterodyne signal to generate a plurality of 
reference modulation products; one reference modulation product being associated with 
each of the modulation frequencies and having the difference between a single 
modulation frequency and its associated heterodyne frequency having a reference 
amplitude and phase; each of the reference modulation products being associated with 
one of the low-frequency measurement modulation products; and for each of the 
plurality of low-frequency measurement modulation products, comparing, using a 
calculation device (8), the low-frequency measurement modulation product to its 
associated low-frequency measurement modulation product to its associated reference 
modulation product to generate an output signal indicating characteristics of the sample 
at the region on the sample associated with each of the elements (column 9, line 59 - 
column 10, line 14). Berndt remains silent regarding focusing the output signal as an 
image modulated with the plurality of modulated frequencies on an image intensifier. 
However, Wolleschensky discloses (fig. 5) a similar spectrograph^ measurement 
system that includes focusing optics (AO) to focus an output signal as an image 
modulated with the plurality of modulated frequencies on an image intensifier (page 3, 
paragraph 0044). It would have been obvious to one of ordinary skill in the art at the 
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time the invention was made to include imaging optics as taught by Wolleschensky in 
order to properly image the output signal emitted by the sample. 

In regard to claim 17, Berndt discloses (fig. 1) an apparatus for performing 
fluorescence measurement, including a light source (3) generating laser excitation 
energy, oriented to illuminate a sample (4) to be measured and cause the sample to 
emit fluorescent energy; a frequency generator (5a) generating a plurality of modulation 
frequencies and heterodyne frequencies, each of the heterodyne frequencies being 
associated with one of the modulation frequencies; generating a plurality of heterodyne 
frequencies to form a set of heterodyne signals at the heterodyne frequencies, each of 
the heterodyne frequencies being associated with one of the modulation frequencies; 
the frequency generator being coupled to the excitation source, causing the excitation 
source to generate excitation energy modulated in intensity in proportion to the 
modulation frequencies (column 9, lines 14-34); sampling a portion of the excitation 
energy to form a reference excitation signal (column 10, lines 7-31); an image intensifier 
(6) position to receive an image to form an intensified image modulated with the plurality 
of modulation frequencies; a multielement optical detector (6) for receiving the 
intensified image modulated with the plurality of modulation frequencies and generating 
a plurality of measurement signals using the multielement detector, each measurement 
signal associated with a single one of the elements; for each measurement signal 
associated with a single one of the elements of the multielement optical detector 
(column 9, lines 35-58), a mixer (9) to mix the measurement signal with the heterodyne 
signal to generate a plurality of low-frequency measurement modulation products; one 
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low-frequency modulation product being associated with each of the modulation 
frequencies and having the difference between a single modulation frequency and its 
associated heterodyne frequency having a measurement amplitude and phase; a mixer 
(7) to mix the reference excitation energy with the heterodyne signal to generate a 
plurality of reference modulation products; one reference modulation product being 
associated with each of the modulation frequencies and having the difference between 
a single modulation frequency and its associated heterodyne frequency having a 
reference amplitude and phase; each of the reference modulation products being 
associated with one of the low-frequency measurement modulation products; and for 
each of the plurality of low-frequency measurement modulation products, each of the 
low-frequency measurement modulation products and their associated low-frequency 
reference modulation products indicating phase and modulation information (column 9, 
line 59 - column 10, line 14). Berndt remains silent regarding an optical member for 
diverting a portion of the laser. However, Wolleschensky discloses (fig. 5) a similar 
spectrographic measurement system that includes an optical member (BS1) to divert a 
portion of the laser to generate a reference signal (page 3, paragraph 0041). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to include an optical member as taught by Wolleschensky in order to efficiently and 
inexpensively separate a reference and measurement beam. Berndt remains silent 
regarding focusing the output signal as an image modulated with the plurality of 
modulated frequencies on an image intensifier. However, Wolleschensky further 
discloses (fig. 5) a similar spectrographic measurement system that includes focusing 
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optics (AO) to focus an output signal as an image modulated with the plurality of 
modulated frequencies on an image intensifier (page 3, paragraph 0044). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
include imaging optics as taught by Wolleschensky in order to properly image the output 
signal emitted by the sample. 

In regard to claim 24, Berndt discloses (fig. 1) a method of spectrographic 
measurement, including generating light energy using an excitation source (3), the light 
energy being cause to fall on a sample (4) to be assayed, causing the sample to output 
an output optical signal; generating a plurality of modulation frequencies (5a); 
generating a plurality of heterodyne frequencies, each of the heterodyne frequencies 
being associated with one of the modulation frequencies; generating a plurality of 
heterodyne frequencies to form a set of heterodyne signals at the heterodyne 
frequencies, each of the heterodyne frequencies being associated with one of the 
modulation frequencies; coupling the modulation frequencies to the excitation source, 
causing the excitation source to generate excitation energy modulated in intensity in 
proportion to the modulation frequencies (column 9, lines 14-34); sampling a portion of 
the excitation energy to form a reference excitation signal (column 10, lines 7-31); 
intensifying (6) an image to form an intensified image modulated with the plurality of 
modulation frequencies; receiving the intensified image modulated with the plurality of 
modulation frequencies on a multielement optical detector (6); generating a plurality of 
measurement signals using the multielement detector, each measurement signal 
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associated with a single one of the elements; for each measurement signal associated 
with a single one of the elements of the multielement optical detector (column 9, lines 
35-58), mixing (9) the measurement signal with the heterodyne signal to generate a 
plurality of low-frequency measurement modulation products; one low-frequency 
modulation product being associated with each of the modulation frequencies and 
having the difference between a single modulation frequency and its associated 
heterodyne frequency having a measurement amplitude and phase; mixing (7) the 
reference excitation energy with the heterodyne signal to generate a plurality of 
reference modulation products; one reference modulation product being associated with 
each of the modulation frequencies and having the difference between a single 
modulation frequency and its associated heterodyne frequency having a reference 
amplitude and phase; each of the reference modulation products being associated with 
one of the low-frequency measurement modulation products; and for each of the 
plurality of low-frequency measurement modulation products, comparing (8) the low- 
frequency measurement modulation product to its associated low-frequency 
measurement modulation product to its associated reference modulation product to 
generate an output signal indicating characteristics of the sample at the region on the 
sample associated with each of the elements (column 9, line 59 - column 10, line 14); 
for each element, fitting the modulation data points to a first curve using a mathematical 
fitting technique; for each element fitting the phase data points to a second curve using 
a mathematical fitting technique; comparing the first and second curves to a database to 
determine characteristics of the sample; and displaying the characteristics (column 12, 
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line 48 - column 13, line 20). Berndt remains silent regarding focusing the output signal 
as an image modulated with the plurality of modulated frequencies on an image 
intensifies However, Wolleschensky discloses (fig. 5) a similar spectrograph^ 
measurement system that includes focusing optics (PO) to focus an output signal as an 
image modulated with the plurality of modulated frequencies on an image intensifier 
(page 3, paragraph 0044). It would have been obvious to one of ordinary skill in the art 
at the time the invention was made to include imaging optics as taught by 
Wolleschensky in order to properly image the output signal emitted by the sample. 

In regard to claim 27, Berndt discloses (fig. 1) a method of spectrograph^ 
analysis including generating light (3) modulated by a plurality of modulation 
frequencies (5a); generating (5b) a plurality of heterodyne frequencies each associated 
with one of the modulation frequencies, each of the heterodyne frequencies being 
different from its corresponding modulation frequency (column 9, lines 14-34); causing 
the measurement light to fall on a sample (4) to be assayed and stimulate the 
production of a measurement light signal; sending the measurement light signal and the 
heterodyne frequencies to a first mixer (9); sending the heterodyne frequencies and a 
reference light to a second mixer (7); and sending the output of the first and second 
mixers for analysis of the sample (column 9, lines 35-58, column 10, lines 7-31, column 
9, line 59 - column 10, line 14). Berndt remains silent regarding splitting the light. 
However, Wolleschensky discloses (fig. 5) a similar spectrographic measurement 
system that includes an optical member (BS1) to divert a portion of the laser to generate 
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a reference signal (page 3, paragraph 0041). It would have been obvious to one of 

ordinary skill in the art at the time the invention was made to include an optical member 

i 

as taught by Wolleschensky in order to efficiently and inexpensively separate a 
reference and measurement beam. Bemdt fails to disclose the calculation device being 
a computer. However, Wolleschenksy discloses using a computer to extract phase and 
modulation information (page 4, paragraph 0054). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to use a computer as taught 
by Wolleschensky in order to digitally perform calculations. 

In regard to claim 2, Berndt discloses that the output signal is numerically 
processed to generate changes overtime (column 9, lines 14-34). 

In regard to claim 3, Berndt discloses that the output signal may be graphically 
displayed (column 12, line 48 - column 13, line 20). 

In regard to claim 4, Berndt discloses is numerically processed to generate a 
desired parameter (column 12, line 4.8 - column 13, line 20). 

In regard to claim 5, Berndt discloses that the excitation source is a laser (column 
9, lines 14-34). 

In regard to claim 6, Berndt discloses that the output optical signal includes 

fluorescent energy from the sample (abstract). 

i 

In regard to claim 7, Berndt discloses that the modulation frequencies are 
harmonically related (column. 9, lines 14-34). 

In regard to claim 9, Berndt discloses that the excitation source is a pulsed laser 
(column 9, lines 14-34). 
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In regard to claim 1 0, Berndt discloses that the excitation source is a pulsed-dye 
laser (column 3, lines 8-15). 

In regard to claim 12, Berndt discloses that the reference modulation products 
are the low-frequency reference modulation products output during the mixing operation 
(column 9, line 59 - column 10, line 14): 

In regard to claim 13, Berndt discloses that the comparison is done by measuring 
the relative phase and amplitude; of the low-frequency measurement modulation product 
as compared to the reference modulation product and generating a modulation data 
point and a phase data point (column 9, line 59 - column 10, line 14). 

In regard to claim 14, Berndt discloses for each element, fitting the modulation 
data points to a first curve using a mathematical fitting technique; for each element 
fitting the phase data points to a second curve using a mathematical fitting technique; 
comparing the first and second curves to a database to determine characteristics of the 
sample; and displaying the characteristics (column 12, line 48 - column 13, line 20). 

In regard to claim 18, Berridt in view of Wolleschensky discloses in 
Wolleschensky, that the optical member is a partially silvered mirror (page 3, paragraph 
0041). 

In regard to claim 21, Berndt in view of Wolleschensky discloses an apparatus for 
detecting for fluorescence detection with a calculation device (8) as set forth above. 
Berndt fails to disclose the calculation device being a computer. However, 
Wolleschenksy discloses using a computer to extract phase and modulation information 
(page 4, paragraph 0054). It would have been obvious to one of ordinary skill in the art 



Application/Control Number: 10/763,681 Page 12 

Art Unit: 2878 

at the time the invention was made to use a computer as taught by Wolleschensky in 
order to digitally perform calculations. 

In regard to claims 22 and 23, Berndt in view of Wolleschensky discloses in 
Wolleschensky, that the optics are microscope confocal optics (page 3, paragraph 
0044). 

In regard to claims 28 and 29, Berndt discloses that the heterodyne frequencies 
are derived from and synchronized with the modulation frequencies (column 9, lines 14- 
34). 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Berndt et 
al. (5196709) in view of Wolleschensky et al. (2003/0067607) as applied to claim 1, and 
in further view of Drain (4180328). 

In regard to claim 8, Berndt in view of Wolleschensky discloses an excitation 
source as set forth above but fails to disclose the excitation source being modulated by 
a Pockel's cell. However, Drain discloses a similar system that uses an excitation 
source modulated by a Pockel's cell (column 1, lines 49-51). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to use 
Pockel's cell as taught by Drain in order to inexpensively provide a pulsed light source.. 

Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Berndt 
et al. (5196709) in view of Wolleschensky et al. (2003/0067607) as applied to claim 1, 
and in further view of Cruce et al. (5981957). 
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In regard to claim 11, Berndt in view of Wolleschensky discloses an excitation 
source as set forth above but fails to disclose the excitation source being a light emitting 
diode. However, Cruce discloses a similar system that uses a light emitting diode as an 
excitation source (column 6, lines 57-64). It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to use a light emitting diode as taught 
by Cruce in order to inexpensively provide a pulsed light source. 

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Berndt 
et al. (5196709) in view of Wolleschensky et al. (2003/0067607) as applied to claim 17, 
and in further view of Hill (2003/0043384). 

In regard to claim 19, Berndt in view of Wolleschensky discloses an optical 
member as set forth above but fails to disclose the optical member being a prism. 
However, Hill discloses (fig. 1A) a similar system, which uses a prism (240) to separate 
a reference beam and a measurement beam (page 5, paragraph 0054). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to use 
a prism as taught by Hill in order to configure the system as desired. 

Allowable Subject Matter 

Claims 15, 25, and 26 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 
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The following is a statement of reasons for the indication of allowable subject 
matter: Claims 15, 25, and 26 are neither anticipated nor made obvious by the prior art 
of record. 

In regard to claims 15, 25, and 26, the prior art fails to disclose a method as set 
forth in combination with the method of before excitation energy falls on the sample, the 
system is calibrated by first using a standard consisting of a zero lifetime scattering 
solution. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian J. Livedalen whose telephone number is (571) 
272-2715. The examiner can normally be reached on 7:30 am to 4:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Epps can be reached on (571) 272-2328. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Status information for unpublished applications is available through Private PAIR only. 
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USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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